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Research
Abstract
The analysis of networks has become an important theme in contemporary demographic research in both
developed and developing countries, including investigations of the determinants of fertility behaviors, the
interaction between social network and social structures and population policies, the role of intergenerational
networks in aging societies, and the relevance for sexual networks for the spread of HIV AIDS. This paper
reviews the current research on networks across several domains in demographic research, and it discusses
some of the specific challenges of network-based approaches with respect to data collection, analytic
approaches and methodologies, interpretation of results, and micro-to-macro aggregation by drawing on
research conducted as part of the Kenyan Diffusion and Ideational Change Project (KDICP), the Malawi
Longitudinal Study of Families and Health (MLSFH) and the Likoma Network Study (LNS).
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Village #9:
Survey Participation = 93% (162/174)
HIV Testing = 68.5% (111/162)
Village #7:
Survey Participation = 87% (202/233)
HIV Testing = 82% (166/202)
Village #12 :
Survey Participation = 86% (120/139)
HIV Testing = 54% (65/120)
Village #10 :
Survey Participation = 82% (98/120)
HIV Testing = 54% (53/98)
Village #13 :
Survey Participation = 91% (160/176)
HIV Testing = 68% (109/160)
Village #14 :
Survey Participation = 86% (42/49)
HIV Testing = Not Included
Village #17 :
Survey Participation = 85% (137/161)
HIV Testing = 68% (93/137)
0 1 20.5 Kilometers
±
Figure 1: Geographic location of the sampled villages and village-specific participation rates.
Each circle represents a dwelling unit. Dark circles represent dwelling units in the villages that were included in the
sexual network survey. Empty circles represent dwelling units in the villages that were not included in this sampling
frame. Denominators of the survey participation rates are the total number of eligible respondents (aged 18–35 and their
spouses) in a given village, based on the initial household census. Denominators of the HIV testing participation rates
are the total number of respondents who completed the sexual network survey in a given village. Island boundaries
and location of dwelling units are approximate.
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(a) Linear model with social interaction
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(b) Nonlinear model with social interaction, single equilibrium
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(c) Linear model with social interaction, multiple-equilibria
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Figure 2: Linear and nonlinear model with social interaction
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Figure 3: The effect of contraceptive prevalence in the network on the probability of adopting
family planning for respondents with networks of different density (parameter values are de-
rived from Model 3 in Table 1)
The graph is based on a nonlinear behavioral model in which the probability of a woman choosing modern contra-
ception is Pr(y = 1|y¯nw, x, Dnw) = F(α(Dnw)(−φ + y¯nw) + βx + γ), where F is the cumulative logistic distribution,
and direction of the network effect towards using or not-using family planning is determined by a social utility term
α(Dnw)(−φ + y¯nw). If the proportion of network partners who use modern contraception y¯nw exceeds a critical level φ,
then (−φ + y¯nw) > 0 and the social network favors the adoption of family planning; the term α(Dnw), which depends
on the density of a network, determines the strength of this social influence. If y¯nw is lower than φ, then (−φ+ y¯nw) < 0
and social interaction influences a woman’s decision towards not using contraception. The influence is stronger the
more y¯nw deviates from the ‘neutral’ level φ: when y¯nw = φ, then network effects on contraceptive adoption are absent
and the respondent’s decision is not affected by the presence of social interaction. This behavioral model translates into
our estimates in Table 1 when a linear model for α(Dnw) is specified, where α(Dnw) = α˜1 + α˜2Dnw.
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Figure 4: Components of the Likoma sexual networks of size six and larger: All sexual rela-
tionships in components of size 6 or larger that were ever active during the 3 years prior to the
survey
Circles represent individuals. Lines represent sexual partnerships between individuals. Black circles: male survey re-
spondents; gray circles: female survey respondents. Larger circles represent network members who were interviewed
during the sexual network survey and who were sexually active during the recall period (n = 896). Smaller circles
represent network members who were found within the village rosters but were not interviewed because they were
outside the sampling frame of this study (= all young adults aged 18–35 and their spouses living in the seven sample
villages shown in Figure 1). The subset of lines not connecting two circles represent partnerships with individuals we
were not able to identify in the rosters of potential partners. The subset of thicker lines represent partnerships within
bicomponents, i.e., between network members who are connected by more than one independent pathway within the
sexual network.
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(a) within 1 year prior to survey
(b) at time of survey
Figure 5: Relationships within the bicomponents of Figure 4 that were active within 1 year
prior to the LNS network survey (top panel) and at the time of the survey (bottom panel)
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Table 1: Logistic regression of contraceptive use (ever used family planning) on individual and
network characteristics (Sample: currently married women with a family planning network of
size three or four)
Model 1 Model 2 Model 3
for Owich, Kawadhgo and Wakula S.
%users (δ1) 1.619 1.596 -1.712
(0.442)** (0.442)** (1.053)
density (δ2) -0.248 -2.756
(0.531) (0.787)**
density × %users (δ3) 3.867
a
(1.268)**
for Obisa
%users (δ1) 2.271 2.290 4.495
(0.623)** (0.542)** (2.197)*
density (δ2) -1.850 -0.337
(0.831)* (1.654)
density × %users (δ3) -2.814
a,b
(2.614)
Notes: The estimated model is specified as Pr(y = 1|X, social network) = Xβ + δ1 ·
(%users) + δ2 · density + δ3 · (%users) · density, where y equals 1 if the respondent
uses (has ever used) family planning, X is a set of individual characteristics, %users
is the percentage of users of modern methods of family planning by the network
partners, and density is the density of the social relations among the network part-
ners. The individual characteristics included in X include age, age2, number of
children ever born, and dummy variables indicating whether the respondent has
primary or secondary education. The standard errors, reported in parentheses, are
adjusted for the clustering of respondents in villages using the Huber- White esti-
mator of variance. p-values: * p < 0.05; ** p < 0.01. Additional tests: (a) The linear
combination δ1 + δ3 measures the effect on the probability to use family planning
due to a change in %users in a network with density = 1. A Wald test of the null
hypothesis δ1 + δ3 = 0 is rejected at the 1% level for OKW, and for Obisa at the 5%
level. (b) The linear combination δ2 + δ3 measures the effect on the probability to
use family planning due to a change in density in a network with %users = 100%.
A Wald test of the null hypothesis δ2 + δ3 = 0 is rejected at the 5% level for Obisa
in Panel A.
36
Table 2: Females—fixed effect and random effect logit models for currently using family plan-
ning with different specifications of network partners’ family planning use. Respondent’s con-
traceptive use is measured at K1, K2 and K3
Method Fixed Random Fixed Random
Effects Effects Effects Effects
Logit Logit Logit Logit
At least one family planning user 0.72 0.61 0.69 0.49
in network (0.30)* (0.25)* (0.32)* (0.26)+
Number of remaining family planning 0.16 0.49 0.07 0.49
users in network (0.12) (0.10)** (0.14) (0.11)**
At least one non-user 0.01 0.27
in network (0.30) (0.24)
Number of remaining non-users -0.22 -0.19
in network (0.16) (0.13)
Dummy for not married, time t− -0.60 -0.64 -0.59 -0.66
(0.52) (0.41) (0.52) (0.41)
Children ever born, time t− 0.10 0.06 0.12 0.06
(0.12) (0.05) (0.12) (0.05)
Respondent has radio, time t− 0.41 0.38 0.39 0.37
(0.30) (0.20)+ (0.30) (0.20)+
Respondent has metal roof, time t− -0.71 0.08 -0.73 0.08
(0.37)* (0.22) (0.37)* (0.22)
Respondent has at least primary 0.83 0.85
schooling (0.31)** (0.31)**
Respondent has secondary schooling 0.61 0.61
(0.28)* (0.28)*
Age 0.41 0.41
(0.11)** (0.11)**
(Age/10)2 -0.59 -0.59
(0.16)** (0.16)**
Dummy for survey wave Kenya 2 0.35 0.21 0.34 0.21
(0.24) (0.22) (0.24) (0.21)
Dummy for survey wave Kenya 3 0.60 0.44 0.63 0.45
(0.29)* (0.22)* (0.30)* (0.23)*
Constant -11.36 -11.35
(1.99)** (1.99)**
N (number of women, each observed 156 497 156 497
at three surveys)
Notes: p-values: + p < 0.1; * p < 0.05; ** p < 0.01. Fixed effect logit model is based only on individ-
uals who change their contraceptive behavior at least once between Kenya 1 and Kenya 3; women
with constant contraceptive use in all three survey waves are dropped in the estimation We use the
subscript “t−” to emphasize that the variable refers to the time prior to t, where t refers to the survey
wave
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Table 4: Prevalence of HIV and risk factors for HIV infection across network locations
Network Location
Small components Main component Bicomponents
Mean age 27.5 23.4 22.1
(IQR) (23,32) (19,27) (19,25)
Proportion of network members who are
female 58.9 52.4 46.9a
never married 29.1 55.5 63.5a
divorced or widowed 10.6 3.9 3.15a
Average number of partners
Males 2.1 2.3 3.8a
(Std. Deviation) (1.6) (1.2) (1.4)
Females 1.4 2.2 3.7a
(Std. Deviation) (0.8) (1.1) (1.3)
Health variablesb
Proportion of respondents who
were tested for HIV 65.8 72.3 77.0a
were infected with HIV 8.9 10.8 3.0
(5.9,11.8) (6.3,15.3) (0.6,5.9)
reported symptoms of STIs 16.7 16.5 17.5
(13.1,20.4) (12.1,20.8) (12.3,22.6)
received an injections within one 34.2 40.1 35.0
year prior to survey (29.9,38.5) (34.4,45.8) (29.3,40.7)
were ever tested for HIV prior 21.9 21.1 25.3
to this study (18.0,25.9) (15.9,26.3) (19.7,30.8)
Sexual mixing variablesc
Proportion of respondents reporting
any partner outside of Likoma 40.7 25.3 16.9
(36.5,44.9) (20.6,30.0) (14.5,19.3)
any partner above 30 years old 35.8 23.8 12.6
(32.6,38.9) (20.0,27.6) (10.7,14.6)
consistent condom use 16.7 16.7 11.9
(12.9,20.6) (11.9,21.5) (8.8,15.0)
Proportion of relationships that are ongoing at survey among all
marriages that started more than one 87.2 93.5 68.9
year prior to survey (83.2,91.2) (88.6,98.4) (60.2,77.5)
extra-marital relations that started more 28.1 25.6 21.6
than one year prior to survey (22.0,34.0) (20.2,31.0) (17.3,26.0)
extra-marital relations that started within 43.7 42.7 40.9
one year prior to survey (35.1,52.2) (34.8,50.6) (35.3,46.4)
Network locations: small components: members of small components (isolates, dyads, triads, etc.); main
component: members of the giant component, outside the bicomponents (Figure 4a); bicomponents members
of the bicomponents within the giant component (individuals connected by thick lines in Figure 4). 95%
Confidence intervals are in parentheses unless otherwise noted. a The difference in proportions between
network locations is significant at the .05 level; b Proportions are standardized by age, gender and marital
status; c Proportions are standardized by age, gender, marital status and number of partners
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